Background: Current medical practice is grounded in a biomedical model that fails to effectively address multifaceted lifestyle and morbidogenic environmental components that are the root causes of contemporary chronic diseases.
INTRODUCTION
In 2014, the World Health Organization (WHO) reported that non-communicable diseases make up for 88% of total deaths in the United States [1] . Non-communicable diseases include, but are not limited to obesity (35%), cardiovascular disease (31%), cancer (23%), and chronic respiratory diseases (8%) [1, 2] . These diseases result from a multiplex of factors, such as job stress, lack of social support, and risk perception, and if not managed properly, may lead to cardiovascular disease [4] . It is evident that a social factor like job loss can create perceived psychological as well as elevated physiological stress responses that lead to both chronic and acute health problems [5] . High levels of overall stress cause the release of the hormone cortisol, which can trigger increases in blood pressure, blood sugar, and even inflammation [6] . Job loss and its effects on the mind and body is just one of many cases explaining 21st century disease processes where one's psychosocial factors are incorporated into his or her biological system. It was reported that more than 50% of all primary health care visits in developed countries are due to these modern preventable and curable lifestyle-associated diseases [7] .
This highlights the need for primary care physicians to be prepared to prevent or treat lifestyle-related multifactorial diseases that are mainly developed as a function of an adverse connection among biopsychosocial factors. In order to treat diseases that are affected by multiple lifestyle and morbidogenic environmental factors, it is important that physicians learn how to identify and address these factors.
Multidisciplinary holistic medical training would allow physicians to accomplish this goal. However, the currently popular and widely used biomedical medical model embraces a more reductionist approach, which views health by its most basic components. The biomedical model treats health as the absence of disease or a physiological abnormality within the body. Furthermore, the model asserts that mental phenomena, such as emotional disturbance or delusions, are separate from and are unrelated to disturbances of bodily function [8] . In other words, the mainstream practice of medicine is highly focused on biological factors of illness and do not consider other lifestyle-related or psychosocial factors as significant as biomedical aspects.
In the late 1970s, psychologist George Engel pointed out various weaknesses in the biomedical approach to treating disease, of which three are highlighted here. First, a biochemical alteration does not translate directly into an illness.
The appearance of illness results from the interaction of diverse causal factors, including those at the molecular, individual, and social levels. And the converse, psychological alterations may, under certain circumstances, manifest as illnesses or forms of suffering that constitute health problems, including, at times, biochemical correlates [9] . One study found that the risk for cardiovascular disease due to psychosocial stressors might be equal to previously established risk factors, such as hypertension and hypercholesterolemia, highlighting that psychosocial factors have an equal impact on health as do physiological disruptions [10] . Second, psychosocial variables are more important determinants of susceptibility, severity, and course of illness [9] . A study on irritable bowel syndrome found that alexithymia and the defectiveness schema appear to be directly related to both IBS and symptom severity [11] . Third, success of the most biological treatments is still influenced by psychosocial factors, for example, the so-called placebo effect [9] . The placebo effect is defined as "any improvement of symptoms or signs following a physically inert intervention," and its effects are especially profound in relieving pain, anxiety, fatigue, and depression [12, 13] . These critiques of the biomedical model stress the need for not only investigating pathology but also evaluating other external risk factors (psychological, sociological, or environmental) to provide the best level of care.
In response to the weaknesses in the biomedical model, Engel created a multidisciplinary approach to treating illness known as the "Biopsychosocial Model." The biopsychosocial (BPS) model proposes that, in addition to the biological factors in the biomedical model of illness, psychological (which entails thoughts, emotions, and behaviors) and social (socio-economical, socio-environmental, and cultural) factors also play a significant role in human functioning in the context of disease [14] . The primary difference between the BPS model and the biomedical model is the integration of "psychosocial" factors, the same health determinants that have a large role in causing many non-communicable diseases or namely lifestyle diseases. The biomedical model design fails to address these additional factors related to one's lifestyle profile and living environmental context, which is why physicians who utilize the BPS model are more likely to have patients with better health outcomes [15] . One meta-analysis found that approaching changes in lifestyle factors such as diet and exercise, which may not be fully addressed in the biomedical model, showed significant benefit in reducing the development of cardiovascular disease in patients with type 2 diabetes [16] . Furthermore, using a BPS approach versus a biomedical approach to treating low back pain appears to positively influence pain, functional status, and work performance [17] . In the study, there were two groups: conventional biomedical treatment and biopsychosocial treatment. The only difference between the groups was that in addition to the biomedical treatment, the BPS treatment group also included psychotherapy sessions three times per week and relaxation therapy four times per week. which is designed to treat all health determinants equally and as interacting health factors in a more structured framework, is now available to fill in the gap of the biomedical model [14] . It is thereby important to adopt an evidence-based approach in preventing and treating con- factors would lead to improvements in outcomes [27] .
However, a majority of physicians report not receiving effective training regarding the role of biopsychosocial factors and thus have feelings of low self-efficacy in addressing and managing biopsychosocial issues [28] . Furthermore, physicians reported that a lack of knowledge, time, and adequate reimbursement in practicing the psychosocial domain prevents them from addressing these issues. Because psychosocial factors are very common and powerful health determinants [29] , these results suggest the need for more comprehensive medical training with focus on the BPS model approach in various education avenues especially including medical education when student doctors are trained.
It has been traditionally established that medical training remains grounded in the biomedical model [30] . US medical education is predominantly biomedical in focus, with most medical schools dedicating only a handful of hours to training in the BPS model [31] . According to a survey spanning from 1997 to 1999, study of behavioral and social science was estimated to comprise only about 10% of medical school curricula in US medical schools [32] . Another survey assessed residents' perception of their readiness after completing medical school. Over 50% felt well prepared to be a resident, especially in taking a history and presenting a physical exam; however, they did not feel prepared for applied medical and psychosocial practices [33] . Although a majority of students and residents recognize the need to address psychosocial factors, 30%-40% believe that addressing such factors leads to minimal or no improvement in outcomes [34] . The majority of students and residents report that their training in these areas was ineffective and few indicate interest in receiving further training. It was reported that students are not much exposed to an opportunity to learn that lifestyle is the greatest determinant of health where multiple biopsychosocial factors are the core cause. Student doctors perceive that the psychosocial domain is outside the realm of physicians' work, which may be due to a medical education that is grounded in the biomedical framework [35] . All this information raises questions as to whether or not medical Fifteen years ago, only 8% of the 62 U.S. medical schools that responded to a survey about their curricula reported that they had integrated programs of behavioral medicine using a BPS model [38] . However, there is no current in- 
MATERIALS AND METHODS
We conducted a systematic review of the peer-reviewed literature on medical education in the United States, the biopsychosocial model, psychosocial components, and the behavioral and social sciences. Corresponding to the first objective, we conducted two sets of data searches to determine the trends of implementing the BPS model in medical education. Our first search criteria used the following search terms: "biopsychosocial" "medical education," and "United
States." This allowed us to find articles that discussed BPS model in medical education. Our second search criteria included "psychosocial," "behavioral science," and "social science" to find articles discussing incorporation of psychological and sociological components in medical school curricula, which include other methods besides the biopsychosocial model to teach medical students about additional external health determinants. Once we received our search results, we pooled them together and removed duplicates.
PubMed and Scopus were the databases used for the first objective. Our search goes as far back as the 1970s, when
George Engel first introduced the BPS model as a theoretical framework for medical practice.
To address our second objective, we conducted a separate We used the following search terms: "biopsychosocial," medical education," "curriculum," and "United States."
Because Objective 2 focused more on specific curricula as opposed to Objective 1, we used "curriculum" as a search term in addressing Objective 2 but not in addressing Objective 1. Once we received our search results, we pooled them together and removed any duplicates. Then, we selected articles based off inclusion and exclusion criteria, which are shown in Table 1 . The process of article selection for the second objective is seen in Fig. 1 .
The article search limits were that studies were conducted in the United States and were written in English. The search was conducted on September 10th, 2015.
RESULTS

Current trends regarding the BPS model and united states medical education
The findings from study analysis of Objective 1 reveal that there is a growing trend in peer-reviewed articles over time for the BPS model in medical education. Since the 1970s, the amount of peer-reviewed literature on the BPS model in medical education has increased with each decade.
Since 2000, more research addressed the BPS model in med- The same trends were found to be consistent regarding psychosocial, behavioral science, and social science components in medical education. Fig. 2 illustrates the amount of research available regarding the BPS model and psychosocial, behavioral science, and social science components in medical education. The articles that have been accounted for contain the search terms displayed in the legend of Fig. 2 .
The medical school curricula featuring utility of the BPS model
From our literature search, the BPS model is utilized in the curricula of only five medical schools: Florida State Table 2 . The mission, BPS competencies, teaching methods, and student assessment were all presented in the articles utilized from our search.
The five medicals schools identified from this present study analysis feature the BPS model in various ways.
Florida State University College of Medicine utilizes a four-year curriculum that is clinically focused from the beginning of medical school [39] . Psychosocial training is included in the form of clinical experiences, traditional lec-tures, and small group discussions. The University of California San Francisco School of Medicine organizes their four years into three phases and is not as clinically focused as FSU [40] . Instead, UCSF requires their students to conduct projects and "BPS discharge plans" in addition to attending lectures, and small group discussions. It also appears as though UCSF has a much more explicit utility of the BPS model as opposed to FSU.
UC Davis differs from both schools by incorporating the BPS model in a longitudinal course that runs throughout the entire four years that covers various topics, such as "Population Medicine and Prevention" and "Cultural Competency" [41] . In addition to lectures, large-group discussion panels, and small group case discussions, UC Davis also incorporates apprenticeships at a prison HIV ward, a local county juvenile hall, an in-home geriatric program, a psychiatric inpatient service, a pregnancy consultation center, the emergency room, and the inpatient nursing service.
This allows medical students to observe the interactions between various disciplines in tending to the multiple factors of health and disease.
URSMD and UWSOM utilizes the BPS model in more specialized curricula as opposed to their general curricula.
URSMD incorporates the BPS model in their specialized palliative care curriculum by having students attend BPS morbidity and mortality conferences and write structured BPS essays in a home-visit program in addition to lectures and small-group learning sessions [42] . UWSOM features a BPS model in their pain education curriculum by teaching students about co-occurring BPS conditions and risks in the form case presentations in the telemedicine format and the addition of more clinical scenarios throughout lectures [43] .
DISCUSSION
The first objective of our study was to investigate the lectures, small-group discussions, and clinical experiences [39] , while UC Davis utilizes apprenticeships to not only teach BPS but also inter-professional education [41] .
Similarly, UWSOM features a telemedicine case presentation to teach students about co-occurring BPS conditions and risks [43] . Both URSMD and UCSF evaluate their students based on BPS structured essays and "discharge plans" [40, 42] . This small sample of medical schools that utilize the BPS model utilize various teaching methods and evaluations of student performance. More information, such as student outcomes or student self-perceptions of addressing biopsychosocial illnesses after graduation, will be necessary to determine which schools optimally utilized a BPS model and to assess student doctors' direct learning benefits.
However, the articles selected for this study did not present this information.
The primary limitation in our study is that we only In reviewing curricular content across medical schools, it becomes evident that there is great variability in time spent covering psychosocial components or the behavioral and social sciences, teaching methods, timing of courses during a student's medical education, and selected psychosocial topics to be discussed [23, 44] . Currently, no national survey or database compiles information on the incorporation of psychosocial topics in medical school [44] . Having a database that shows schools' educational processes including learning modalities, course topics, teaching methods, and evaluations can 
